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CHAPTER ONE
1.
I.

INTRODUCTION

Understanding the underlying mechanisms of judgments of learning (JOLs) has
been a central concern of metamemory research. Metamemory refers to the introspective
knowledge of how individuals believe their memory works and judgments regarding the
capabilities of their memory (Besken & Mulligan, 2013). JOLs are a widely used method
in assessing how confident individuals are in their ability to recall recently learned
materials in subsequent memory tests. Prior research on metacognitive judgments has
demonstrated that there are several perceptual cues such as size (Rhodes & Castel, 2008;
Susser, Mulligan, & Besken, 2013), weight (Alban & Kelley, 2013), loudness (Rhodes &
Castel, 2009), and relatedness (Dunlosky & Matvey, 2001; Soderstrom & McCabe, 2011)
that people use when predicting their ability to remember recently studied materials. For
example, when participants were presented with words in large (48 pt.) font size or in
small (18 pt.) font size they predicted words presented in the larger font size would be
more memorable than words presented in the smaller font size even though the font size
had no effect on their actual recall of the words (Rhodes & Castel, 2008). Researchers
have offered several theories to explain the underlying mechanisms of JOLs and
metamemory.
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A. Memory Beliefs
Memory beliefs and perceptual fluency are primary influences on JOLs.
Although these two factors do not operate completely independently on JOLs, Mueller,
Tauber, and Dunlosky (2013) argued that JOLs are primarily driven by memory beliefs.
Several studies have demonstrated that relatedness across a pair of words greatly impacts
JOLs. Mueller and colleagues speculated that this relatedness effect is mediated by
memory beliefs which reflect a person’s beliefs regarding how stimuli characteristics,
such as relatedness, will influence the ability to recall the item. From this perspective,
these beliefs affect participants’ JOLs. Mueller and colleagues suggested that the
participants used relatedness as a diagnostic cue for later recall performance based on
their memory belief that they would remember more closely related pairs than unrelated
pairs. Mueller and colleagues measured participants’ JOLs prior to the presentation of
related or unrelated word pairs by collecting prestudy JOLs. Participants provided
prestudy JOLs based on a description of the to-be-studied item (e.g., You are about to
study a related word pair. How likely do you think it is that you will be able to
learn/recall the related word pair?), without seeing the word pair. Mueller and colleagues
suggested that the prestudy JOLs provide insight into participants’ memory beliefs given
that these judgments were provided before participants actually study an item. The
prestudy JOLs showed that the participants estimated that they would remember more
related pairs than unrelated pairs. The fact that participants gave higher prestudy JOLs
for the related pairs than the unrelated ones was viewed as evidence that memory beliefs
influence participants’ judgments when they are asked to predict their likelihood of
recall.
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The next step was to investigate whether participants’ pre-existing memory
beliefs affect JOLs when other manipulations besides relatedness were used. Mueller,
Dunlosky, Tauber, and Rhodes (2014) further explored the belief hypothesis in terms of
the font size effect. The font size effect describes the finding that items presented in a
larger font size are given higher JOLs than items presented in a smaller font size, despite
the finding that font size typically does not affect actual recall performance (Rhodes &
Castel, 2008). Mueller and colleagues (2014) suggested that font size’s effect on JOLs is
mediated mainly by memory beliefs that words presented in a larger font size are more
memorable than words presented in a smaller font size. Mueller and colleagues
administered a questionnaire to examine whether people believe that font size affects
memorability. Participants were asked to read a scenario describing a hypothetical
experiment in which students were given a list of words to memorize. The scenario
indicated that the list contained words in large font size (48 pt.) and small font size (18
pt.) and the students would be asked to recall the words in a subsequent memory test.
The participants who read the scenario were asked to estimate the number of words that
the students would recall. The participants estimated that the students would recall more
words presented in the larger font size than words presented in the smaller font size.
Mueller and colleagues suggested that this outcome indicates that people have developed
the belief that words in larger font size produce better recall than words presented in
smaller font size. Mueller and colleagues, however, did not exclude the possibility that
perceptual fluency may also play a role in the font size effect.
B. Perceptual Fluency
Perceptual fluency refers to one’s subjective experience while processing
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information. Begg, Duft, Lalonde, Melnick, and Sanvito (1989) explained that people
rely heavily on their subjective experience with information when they judge their
likelihood of recalling the information in the future. Begg and colleagues presented
participants with either concrete words or abstract words and asked the participants to
provide JOLs. The participants gave higher JOLs for the concrete words than for the
abstract words. Similarly, when the participants were asked to provide JOLs for common
words and rarer words, they gave higher JOLs for the common words than for the rarer
words. These outcomes support the assumption that people use perceptual fluency as one
of their memory prediction criteria.
A number of studies have shown that perceptual fluency has critical influence on
judgments in many domains. For example, in relation to judgments of truth, Reber and
Schwarz (1999) investigated how people judge whether statements are true or not.
Participants viewed statements in either a highly visible condition (i.e., blue or red with a
white background) or a moderately visible condition (i.e., green, yellow, and light blue
with a white background). The participants gave higher truth ratings for the statements in
the highly visible condition than the statements in the moderately visible condition.
Reber and Schwarz concluded that perceptual fluency influences judgments of truth
because the statements in the highly visible condition were easier to perceive than the
statements in the moderately visible condition. Reber and Schwarz suggested that people
judge the truth of statements simply based on perceptual fluency.
Perceptual fluency is also closely related to familiarity; individuals often make
judgments based on how they feel about information. If information arouses a feeling of
familiarity people gain confidence about the information, thereby producing the knew-it-
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all-along effect. Werth and Strack (2003) suggested that the knew-it-all-along effect is
driven by familiar feelings or the perceptual fluency of information. Consequently,
individuals draw inferences from subjective feelings or experiences and use these
inferences as information cues when providing their judgments. Werth and Strack tested
this knew-it-all-along effect by presenting questions with high visibility (high perceptual
condition) or with low visibility (low perceptual condition) to participants. The results
showed that the participants’ confidence about the questions was higher for the high
perceptual condition questions than for the low perceptual condition questions. Werth
and Strack suggested that when information is processed fluently people gain confidence
with the information and this results in feelings of familiarity. As a consequence of these
feelings of familiarity, people think they know the information.
Perceptual characteristics that are relatively salient often elicit fluency effects.
Wehr and Wippich (2004) examined how people perceive the differences in the color and
typography of words. They presented participants with words in normal (black), in color
(blue or red) or unusual typography and then asked them to rate how likely they would be
to recognize the words. The results showed that the words in color or unusual
typography received higher ratings than words in black. Yet, there were no significant
differences in actual recognition between the normal and unusual colors or typographies.
People perceive salient characteristics as being more memorable because of fluent
processing, but this perceptual salience only served to misguide the participants’ memory
predictions.
Fluency also plays a critical role for strategy selection when people make
judgments. Oppenheimer (2008) emphasized that it is crucial to understand how fluency
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impacts the judgments people make in various domains. The subjective feeling of ease or
difficulty of processing is a fundamental cue people rely on when gauging their
information processing and cognitive reasoning. In various situations, people take
information processed fluently as being more representative or familiar than information
processed disfluently, thereby feeling more confident with their judgments based on ease
of processing. As a result, fluency influences what strategies people select in their
decision making. For instance, if information is processed fluently, people adopt a
heuristic processing strategy resulting in fast and effortless judgments rather than an
analytic processing strategy.
In line with the perceptual fluency theory, a question remains on whether fluency
plays a role in categorization judgments. Oppenheimer and Frank (2008) assumed
frequently encountered items are more easily accessible in memory and consequently
these items engender familiar and fluent experiences. Oppenheimer and Frank presented
exemplars either in 10 pt. Mistral font (low-fluency condition) or in 12 pt. Times New
Roman font (fluency condition) and asked the participants to rate the exemplars (e.g.,
pigeon, dog, car, and kiwi) on their typicality as members of a given category (e.g., bird,
mammal, vehicle, and unusual food, respectively). The participants rated the exemplars
in the fluency condition as more typical than the exemplars in the low-fluency condition.
In a second experiment, Oppenheimer and Frank manipulated font size to examine if
changing font sizes affected categorization judgments. They presented category features
either in normal 12 pt. Arial font (fluency condition) or in a blurry and difficult to read
font (low-fluency condition). The categories (fish, dog, bird, tree, pig, and cat) and their
features (e.g., has fins, flies, has a tail, has leaves, is pink, and kills birds) were presented
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in either fluent or low-fluency fonts. The results were consistent with the prior
experiment where participants rated the features in the fluency condition as more typical
than the features in the low-fluency condition. Oppenheimer and Frank concluded that
perceptual fluency is associated with people using a heuristic processing strategy to make
categorization judgments.
People use cues that are easily available in order to judge information. For
instance, when people judge the value of cars they might rely on the brand names of the
cars. Perceptual fluency is closely related to heuristic strategies that enable people to
spend less time and reduce effort in making judgments (Shah & Oppenheimer, 2009).
When cues facilitate information processing, these cues elicit a positive view of the
information. Shah and Oppenheimer also pointed out that repeated exposures to certain
stimuli increases the perceptual fluency of the stimuli, thereby facilitating easy retrieval
of the stimuli. Consequently, people are more confident with information processed with
ease and this fluency directly influences their decision making process.
Font size has been a popular stimulus manipulation to examine people’s
perception in relation to metamemory. Sanchez and Goolsbee (2010) also investigated
how font size affects remembering information. They presented participants with texts
containing the geographical information of several countries. These texts were written in
fonts sized in 8 pt. font, 8 pt. font with 2 character spaces in between each letter to
facilitate ease of processing, and 12 pt. font. The participants were asked to answer 10
short questions related to the geographical information in the texts. The results indicated
that the participants remembered information presented in 8 pt. font significantly better
than information presented in 8 pt. with 2 character spaces or 12 pt. font sizes. Prior to
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the actual test the participants performed a character size perception task (CSPT) with 8
pt., 8 pt. with 2 character spaces, 10 pt., and 12 pt. font sizes. The results of this task
showed that the participants were able to accurately recognize font sizes ranging from
smaller to larger. Interestingly, the results of the CSPT indicated that the participants
perceived the difference between 8 pt. and 10 pt. as being much larger than the difference
between 10 pt. and 12 pt. fonts. Based on the findings that the participants recalled
information best when it was presented in the 8 pt. font size and perceived font size
magnitude differently, one must consider if there are boundary conditions among the
different font sizes that influence the accuracy of recall.
Research on the font size effect has shown that memory predictions are affected
by the perceptual fluency of information. Yet, Kornell, Rhodes, Castel, and Tauber
(2011) questioned whether the font size effect would be affected by repeated study
opportunities. They examined how font size (large or small) and the number of study
opportunities (once or multiple times) affected participants’ memory predictions and
actual memory performance. Based on the findings from the previous study where font
size affected memory predictions but not actual memory performance (Rhodes & Castel,
2008), Kornell and colleagues expected to find similar results with the font size
manipulation (large or small). They also expected that the number of study trials would
affect actual memory performance but not participants’ memory predictions. Kornell and
colleagues found that the participants’ memory predictions were higher for words
presented in the larger font size (i.e., four times bigger than the smaller font size) than in
the smaller font size but actual memory performance was not affected by font size.
Interestingly, when the participants were told that they would be given additional study
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trials, their memory predictions increased but font size still had a larger effect on memory
predictions than the number of study trials. Kornell and colleagues suggested that this
phenomenon in which people overestimate font size but underestimate the effects of
repetition is driven by the perceptual fluency heuristic. People become short-sighted
about metamemory because they rely on the immediate feeling of fluency. Kornell and
colleagues suggested that it is important to be aware of the fact that perceptual fluency
can create biases.
In terms of heuristics, the distinctiveness heuristic explains that people use salient
cues such as size or color to facilitate their memory predictions. McDonough and Gallo
(2012) examined how manipulation of size and color could affect memory predictions.
McDonough and Gallo presented participants with words in either large (125 pt.) or small
(25 pt.) Times New Roman font sizes and asked the participants to rate their likelihood of
recalling the words. The participants gave higher JOLs for the larger words than for the
smaller words. Yet, there were not significant differences in actual recall between the
larger and smaller words. McDonough and Gallo explained that perceptual fluency of the
larger font size operates as a heuristic when people infer their memory predictions.
McDonough and Gallo further tested whether color can alter the participants’ JOLs. This
time they presented larger words in red font and smaller words in green font. The results
were consistent with the prior experiment in that the participants perceived the larger
words as being more memorable than the smaller words resulting in higher JOLs for the
larger words than the smaller words, regardless of color. Again, there were no significant
differences in actual recall between larger and smaller words. McDonough and Gallo
concluded that JOL differences between larger and smaller words are mainly driven by
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illusory expectations that larger words are more memorable than smaller words during
encoding and that the false expectations are the result of perceptual fluency.
A number of studies in line with the perceptual fluency hypothesis propose that
people perceive information that is easily processed during study as being more likely to
be remembered on an actual test. Besken and Mulligan (2013) suggested that perceptual
fluency elicits inflated JOLs because of the ease with which items are processed during
encoding. They hypothesized that if memory predictions are influenced by perceptual
fluency, then disrupting fluency might decrease JOLs but increase actual recall. Besken
and Mulligan presented participants with a list of words in either an intact or an
interference condition. In the interference condition the word was masked with Xs after a
brief presentation. In both conditions they asked the participants to provide JOLs for the
subsequent memory test. The results were consistent with the perceptual fluency
hypothesis - participants gave higher JOLs for the intact words but their actual recall was
higher for the interference words than the intact words. Some studies argue that
perceptual fluency might be an accurate predictor of future memory performance, yet
there has not been general agreement about that (Yue, Castel, & Bjork, 2013). Besken
and Mulligan demonstrated that when perceptual fluency was disrupted, JOLs and actual
recall resulted in a crossed double dissociation (i.e., JOLs increased while memory
performance decreased). They also demonstrated that perceptual disfluency facilitates
memory performance, but it is yet unclear as to what level of perceptual disfluency may
optimize memory performance.
People are prone to overestimate their ability to recall information if that
information is processed with ease and will allocate less study time for information

10

processed fluently than for information processed disfluently. According to previous
research, people give higher JOLs for items printed in larger font size than items printed
in smaller font size. Susser et al. (2013) examined whether the font size effect requires
contrast, the use of a larger font and a smaller font in the composition of the lists, or
whether the font size effect can be obtained when only one font size is used. Their
primary concern was to assess if the effect of perceptual fluency on metamemory is
relative or absolute in nature by using a mixed and a pure list. Susser and colleagues
presented participants with a list of words printed in either small (18 pt.) or large (48 pt.)
font sizes, four to five letters in length. The participants were assigned to either the
mixed-list (large and small font sizes), pure-large, or pure-small condition. Susser and
colleagues found that the participants gave higher JOLs for the larger font words than for
the smaller font words in the mixed list. There were no differences between the purelarge and the pure-small lists in terms of JOL ratings. Interestingly, there were no effects
of list type and font size on recall. In a subsequent experiment, Susser and colleagues
assigned the participants into a mixed (intact and generate) list, pure-intact, or puregenerate condition. The intact words were perfectly audible and the generate words were
silent in their middle portions. The results showed that the participants again gave higher
JOLs for intact words, but there were no differences between the pure-list conditions in
terms of JOL ratings. In terms of actual recall, the participants recalled the generate
words from the mixed list condition more than the intact words. The findings from the
Susser et al. experiments demonstrate that perceptual fluency effects occur in
comparative conditions and perceptual fluency potentially leads to incorrect JOLs. In
addition, it is noteworthy that the perceptual disfluency produced in the generate
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condition resulted in lower JOLs compared to the intact words, but yielded better recall
for the generate words.
C. Disfluency
When people base their JOLs on perceptual fluency, JOLs are often inflated or
incorrect. Alternatively, items given low JOLs resulting from difficult processing often
yield higher recall. Researchers have paid great attention to this phenomenon called
disfluency effects (Alter, 2013). When people provide JOLs they use two different types
of processing. One is heuristic processing that is quick and effortless; fluency is related
to this type of processing. The other is systematic processing which is analytical and
deliberate; disfluent processes often lead to analytical processing. Alter, Oppenheimer,
Epley, and Eyre (2007) assumed if disfluency prompts systematic processing, then it
potentially enhances people’s memory. They manipulated disfluency by printing
questions in either a fluent condition (easy-to-read black 12 pt. font) or a disfluent
condition (difficult-to-read 10% gray italicized 10 pt. font). The results showed that the
participants answered more items in the disfluent condition than items in the fluent
condition. This outcome supported the assumption that people engage in more
systematic reasoning when they experience disfluency. This is evidence that disfluency
benefits actual memory performance.
The disfluency effect explains that people engage in deeper processing during
studying when they experience difficulty processing information. Diemand-Yauman,
Oppenheimer, and Vaughan (2011) examined disfluency effects by presenting materials
either in hard-to-read font (12 pt. comic sans MS 60% grayscale font or 12 pt. Bodoni
MT 60% grayscale; disfluent condition) or in easy-to-read font (16 pt. Arial pure black;
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fluent condition). The results confirmed disfluency effects led participants to provide
more correct answers on questions in the disfluent condition than on questions in the
fluent condition. Furthermore, Diemand-Yauman and colleagues investigated whether
disfluency effects are applicable to actual educational settings. In order to test this, they
cooperated with high school teachers and asked them to present texts to students in either
a disfluent condition or in a fluent condition. The students who learned with the disfluent
texts performed better on tests than the students who learned with the fluent texts. This
demonstrates that cognitive interventions derived from disfluency have great potential for
improving memory performance.
Disfluency benefits memory performance, but it is not clear as to whether
conscious awareness is involved in disfluency effects. Sungkhasettee, Friedman, and
Castel (2011) investigated whether people are aware of the fact that disfluency during
learning enhances memory. Sungkhasettee and colleagues presented participants with a
list of inverted and upright words and asked them to provide JOLs after studying each
word. Interestingly, JOLs were very similar for inverted and upright words but actual
recall was greater for inverted than for upright words. The results suggest that higher
recall for the upright words resulted from disfluency in that the participants employed
effortful processing to read the inverted words.
A number of studies have demonstrated that disfluency results in deeper cognitive
processing and enhances memory performance. Yet, it is not certain if disfluency always
improves memory performance. Yue et al. (2013) explored the effects of perceptual
disfluency on memory predictions and actual recall. Bjork defines the perceptual
disfluency effect as being desirable difficulty that induces deeper cognitive processing
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and enhances memory performance. Yue and colleagues assumed if blurred words
produce better recall than clear words, disfluency is desirable. Conversely, if blurred
words (disfluency) impair visual acuity, the blurriness would not be able to enhance
memory performance. In addition, they assumed if the blurred words cognitively demand
too much to process, then the blurred words could deteriorate memory performance.
When participants were asked to rate JOLs for the blurred or clear words, they gave
higher JOLs for the clear words than for the blurred words. Regarding actual recall, the
participants recalled the clear words more than the blurred words indicating the blurred
words were too blurry and that there are boundary conditions for disfluency effects. This
study demonstrated that disfluency is not always desirable. Moreover, this finding
suggests a need for metacognitive researchers to find ways to identify and obtain optimal
levels of disfluency.
D. Hypotheses
Metamemory research has shown that perceptual cues play a crucial role when
people monitor their memory and provide JOLs. Furthermore, these studies have
demonstrated that perceptual fluency and disfluency influence memory predictions and
actual memory performance differently. Several studies have manipulated font size to
understand the underlying mechanisms of JOLs and metamemory. Yet, no research has
demonstrated the boundary conditions of font sizes that noticeably enhance or impair
memory performance. The present study examined if there are boundary conditions of
font sizes that significantly affect JOLs and the actual recall performance of participants
in the study. In our study we employed different word lengths (short or long) and various
font sizes in two trials so as to provide contrast given that previous studies (Begg et al.,
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1989; Koriat, 1997; Susser et al, 2013) have demonstrated that people provide JOLs
through a comparison process that occurs within a list of items.
Rhodes and Castel (2008) demonstrated that participants perceive words
presented in a large font size (48 pt.) as being more memorable than words presented in a
small font size (18 pt.) despite font size having no impact on actual recall performance.
Similarly, McDonough and Gallo (2012) found that participants gave higher JOLs for
words presented in a large font size (125 pt.) than words presented in a small font size (25
pt.) although font size had no impact on actual recall in these studies. Based on the
findings from these studies we expected that participants’ JOLs would be affected by font
size. Although large font size engenders perceptual fluency, we expected that JOLs
would not be significantly different for words presented in font sizes larger than 48 pt.
font size. It remains uncertain if JOLs increase as a function of font size or if JOLs
become insensitive after a certain font size.
In the present study, we used two trials to assess if JOLs would differ across the
trials. Yue et al. (2013) found that JOLs decreased from List 1 to List 2. The studies
conducted by Price, McElroy, and Martin (in prep) and McElroy and Price (in prep)
found that JOLs decreased significantly from Trial 1 to Trial 2. It is possible that people
realize they may not be able to remember information as well as they thought after the
first trial or learn how to better calibrate their JOLs and actual recall. Based on the
findings from these previous studies we anticipated that JOLs would decrease as a
function of the number of trials completed. We also anticipated that the recall
performance on the second trial would increase after the first trial because of increased
familiarity with the task.
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In general, short words require less time for processing and are easier to
remember compared to longer words. If participants hold this logic with respect to word
length, they are more likely to give higher JOLs for short words than for long words. The
word length effect would suggest that longer words may be less likely to be encoded than
shorter words (Jalbert, Neath, Bireta, & Surprenant, 2011). If so, then differences should
be seen in recall rates for short versus long words. Thus we expected that participants
would give higher JOLs for short words than for long words but their actual recall may
not be significantly different between the two lengths of words.
In another study, Sanchez and Goolsbee (2010) found that participants recalled
information better when information was presented in a smaller font size (8 pt.) than in a
larger font size (12 pt.). Based on this study, we expected that font size would affect
participants’ actual recall performance. We anticipated that the participants would recall
words presented in small font size more successfully than words presented in large font
size. Specifically, we expected that the participants would recall words most successfully
when words were presented in the Smallest font size category (8, 10, 12, and 14 pt. font).
With respect to disfluency effects, the Sungkhasettee et al. (2011) study demonstrated
that people recall information better when they experience difficulty of processing, but
the Yue et al. (2013) study found that disfluency does not always facilitate enhanced
memory performance. Along with the goal to broaden our understanding of the
underlying mechanisms of JOLs and metamemory, the present study was ultimately
designed to determine if there are boundary conditions of font sizes that elicit desirable
disfluency effects by using different word lengths and various font sizes. If there are
boundary conditions of font sizes that affect memory performance, then we could apply
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these font sizes to enhance actual memory performance for educational or business
purposes.
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CHAPTER TWO
2.
II.

METHOD

A. Participants
The participants were students (N = 66, Mage = 22.0, SD = 6.8) enrolled in
psychology courses at The University of Alabama in Huntsville (UAH). They received
course credit in exchange for their participation (students were given alternatives to
participating). G*Power 3.1.9 software was used to determine the required sample size
for a medium effect size of .25. The G*Power analysis indicated that a sample size larger
than 43 would provide a power of .95. In order to be eligible to participate in this study,
participants were required to be a native English speaker or have studied or spoken
English for 10 years. This eligibility verified by prescreening participants via sign ups on
SONA, the UAH signup website for experiments. The participants under the age of 19
were required to provide parental consent to participate. All APA ethical guidelines were
followed and the study was approved by the UAH institutional review board (IRB). The
IRB approval is presented in Appendix A.
B. Design
The experiment used a 2 (Trial) x 2 (Word length: Short vs. Long) x 4 (Size
category: Smallest: 8, 10, 12, 14, Moderately Small: 46, 48, 50, 52, Moderately Large:
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82, 84, 86, 88, Largest: 120, 122, 124, 126) multifactorial within subjects design. Factors
were manipulated within participants so that all participants would be exposed to both
short and long words and to the various font sizes across two study-test trials. Dependent
variables were participants’ immediate JOLs and recall as well as the absolute and
relative accuracy of their judgments.
C. Materials
In each trial of this study a mixed list of 64 concrete nouns was presented in
random order via a computer (See Appendix B). The words were 3 to 5 letters in length
for the short words and 7 to 9 letters in length for the long words. The range of
concreteness for the short words across trials was between 5.90 (SD = .54) and 6.00
(SD = .77) and for the long words was between 6.00 (SD = .41) and 6.10 (SD = .54) on a
scale ranging from 1 to 7, with 7 indicating the most concrete. Frequency of a word
refers to how often the word is used. The words used in this study were taken from the
Nelson, McEvoy, and Schreiber (1998) word norms. The range of frequency for the
short words across trials was between 28.00 (SD = 29.00) and 28.70 (SD = 53.60). The
range of frequency for the long words was between 6.10 (SD = 9.00) and 14.40 (SD =
22.30). The computer program, created in house by using Java software, collected
participants’ JOLs and recall. Immediately after each word was presented participants
provided their JOLs on a scale ranging from 0 to 100, with 0 indicating no likelihood of
recall and 100 indicating certain likelihood of recall.
We completed a pilot study to assess participants’ perceptions of different font
sizes and word lengths in March, 2014. A survey for the pilot study was administered to
students in an upper level psychology course. The survey consisted of 120 words which
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ranged in font sizes between 8 pt. to 126 pt. font size in 2 point increments. The words
varied in length (half short and half long) to assess whether word length might interact
with font sizes to influence participants’ perceptions of the various font sizes. The words
and font sizes were organized in a random order to ensure participants did not view the
various font sizes in an increasing or decreasing order. Students were asked to indicate
the perceived size of each word’s font using a scale from 1 to 100, with 1 indicating
incredibly small and 100 indicating incredibly large. This pilot study allowed us to verify
that participants are able to detect differences in the font sizes and that word length
interacts with font sizes to affect their perception of fonts.
Participants were provided a packet that included a consent form, a demographics
questionnaire, the Memory Controllability Inventory (MCI; Lachman, Bandura, Weaver,
& Elliott, 1995), the Advanced Vocabulary Test (AVT; Ekstrom, French, & Harman,
1976), the Pattern Comparison Task (PCT; Salthouse, 1996), and a Post Task
Questionnaire (PTQ). The demographic questionnaire was used to collect background
information from each participant as well as self-reported ratings of their vision.
The MCI was used to assess memory self-efficacy. The MCI is a measure of how
participants perceive their own memory (Lachman et al., 1995). The MCI consists of six
subscales: present ability, potential improvement, effort utility, inevitable decrement,
independence, and Alzheimer’s likelihood. The present ability scale assesses how
participants perceive their current memory. The potential improvement scale assesses
whether participants believe their memory has potential to improve. The effort utility
scale evaluates participants’ belief that memory can improve with effort and use. The
inevitable decrement scale evaluates participants’ belief about memory decline being
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inevitable. The independence scale measures whether participants perceive their own
memory to be reliable without the help of others. The Alzheimer’s likelihood scale
assesses participants’ belief about the possibility of developing Alzheimer’s disease. The
MCI measured memory beliefs on a scale of 1 to 7, with 1 indicating strong disagreement
with the statements and 7 indicating strong agreement with the statements.
The PCT was used as a measure of processing speed. The PCT measures how
quickly participants could process visual stimuli and differentiate between different
patterns (Salthouse, 1996). Participants were asked to determine whether groups of two
patterns are the same or different. They were instructed to write “S” if the two patterns
are the same and “D” if the two patterns are different. Participants were asked to
complete two pages of 30 patterns with 30 s for each page.
The AVT is a test to assess participants’ general knowledge of vocabulary and
consists of 36 multiple-choice questions asking participants to select synonyms for the
given words (Ekstrom et al., 1976). The MCI, PCT, and AVT were included to assess if
these measures are related to JOLs and actual recall performance in the criterion task.
Finally, we created a PTQ in house to examine participants’ beliefs about how word
length and the various font sizes affected their ability to recall items (See Appendix C).
Table 2.1 presents basic demographic data and mean scores on the MCI, AVT, and PCT.
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Table 2.1 Demographic Information and paper-based task scores
Variable

Percentage

M

SD

Eyesight without aid

3.15

(1.44)

Eyesight with aid

1.98

(0.85)

Present Ability

5.66

(1.11)

Potential Improvement

5.37

(1.03)

Effort Utility

5.57

(0.11)

Inevitable Decrement

3.14

(1.22)

Independence

4.77

(1.03)

Alzheimer’s Likelihood

2.69

(0.90)

AVT

15.08

(4.01)

PCT

43.29

(6.38)

Female (%)

74

Race (%)
Caucasian

68

African-American

24

Asian

3

Others

5

MCI

Note: Demographic information (gender and race) was presented in percentage and
eyesight on a scale 1 to 5 (1 = excellent, 5 = poor) in mean and standard deviation.
MCI (Memory controllability inventory on a 1 to 7 scale, 1 = strongly disagree, 4 =
22

neutral, and 7 = strongly agree), AVT (Advanced Vocabulary Task, maximum score
= 36), and PCT (pattern comparison task, maximum score =60) were presented in
mean and standard deviation.

D. Procedure
Participants under the age of 19 were asked to provide parental consent prior to
participation. Participants were tested in groups of 8 or fewer and were asked to
complete a consent form and a demographic questionnaire. They were also asked to rate
their measure of memory self-efficacy on the MCI before they were given 4 min to
complete the AVT and 1 min to complete the PCT (30 s per page). Once they began the
font size task, the participants were randomly presented with 64 words (32 short and 32
long) in different font sizes (4 per each of the 16 font sizes) one at a time for 5 s to study
in two trials. The participants were instructed to provide a JOL by rating their likelihood
of recalling the word on a scale ranging from 0 to 100, with 0 indicating no likelihood of
recall and 100 indicating certain likelihood of recall, immediately after each word was
presented. After they studied and provided JOLs for all 64 items, the participants were
asked to recall and type as many of the words as they could remember. They then
completed a second study-test trial with a new list of 64 words. Once the participants
completed the second free recall task in Trial 2 they were debriefed and released. This
experiment took approximately 60 to 90 min to complete.
E. Statistics
The computer program for this project was created using Java. The program was
designed to track the order, the word length, and font size in which items were presented,
and recorded all participants’ JOLs and recall responses. Once each participant
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completed the experiment, we saved their data onto a USB flash drive and exported the
data into SAS for initial processing. Through the SAS program, item level data of each
participant were converted into means for the four dependent variables (i.e., JOLs, recall,
absolute accuracy, and relative accuracy). The data were then transferred into the SPSS
program for additional analysis. The data were analyzed with repeated measures
analyses of variance (ANOVAs) through the SPSS program with an alpha level of .01.
The alpha level was set as .01 in order to take a conservative approach and to avoid Type
1 error because a series of repeated measures ANOVA were conducted to examine the
difference within the four size categories. Additionally, correlation analyses were
conducted to evaluate whether JOLs and recall were related to the external measures (i.e.,
MCI, AVT and PCT). The alpha level for the correlation analyses was set at .05.
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CHAPTER THREE
3.
III.

Results

A. JOLs
A 2 (Trial) X 2 (Word length: Short, Long) X 4 (Size category: Smallest,
Moderately Small, Moderately Large, Largest) repeated measures analysis of variance
(ANOVA) was conducted to examine whether JOLs differed across trials as a function of
word length or size category. A table containing the means for each font size represented
within each of the four size categories may be viewed in Appendix D.
The results show that there was a main effect for Trial, F(1, 65) =22.10, p < .001,
ηp2 = .25. JOLs were higher for Trial 1 (M = 46.27, SE = 2.84) than for Trial 2 (M =
37.89, SE =2.42). The Trial main effect indicates that participants’ confidence in their
ability to recall items decreased across trials. There was a main effect for Word length,
F(1, 65) = 8.19, p = .006, ηp2 = .11, indicating that Short words yielded higher JOLs (M =
42.63, SE = 2.52) than Long words (M = 41.03, SE = 2.44). There was also a main effect
for Size category, F(3, 63) = 8.69, p < .001, ηp2 = .29. The Size category main effect
indicates that JOLs increased as a function of Size category, given that participants gave
the lowest JOLs for the Smallest category (M = 37.36, SE = 2.65) and the highest JOLs
for the Largest category (M = 45.00, SE = 2.57). The results also show that there was a
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significant interaction of Trial by Word length, F(3, 63) = 14.99, p < .001, ηp2 = .19. This
interaction reflects the fact that Short words yielded higher JOLs in Trial 1 (M = 47.96,
SE = 2.93), while Long words yielded higher JOLs in Trial 2 (M = 37.48, SE = 2.43).
In order to assess whether there were significant differences in JOLs amongst the
four size categories, dependent samples t tests were performed with each test conducted
at an alpha level of .008. All font size categories were collapsed across Word length and
Trial. The results indicate that JOLs for the Smallest size category (M = 37.36, SE =
2.65) were significantly lower than the Moderately Small size category (M = 41.84, SE =
2.43), t(65) = -3.97, p < .008. JOLs for the Smallest size category were also significantly
lower than the Moderately Large size category (M = 43.85, SE = 2.49), t(65) = -5.01,
p < .008, and the Largest size category (M = 44.99, SE = 2.57), t(65) = -5.10, p < .008.
The results also show that JOLs for the Moderately Small size category were
significantly lower than the Largest size category, t(65) = -3.09, p < .008. There was not
a significant difference in JOLs between the Moderately Small size category and the
Moderately Large size category, t(65) = -2.48, p > .008 or between the Moderately Large
size category and the Largest size category, t(65) = -1.82, p > .008.
Given the effects of Size category on participants’ JOLs, we performed additional
planned comparisons by conducting separate repeated measures ANOVAs to examine
how JOLs differed for the four font sizes represented within each of the categories. Thus,
for each size category, we conducted a 2 (Trial) X 2 (Word length) X 4 (Font size)
ANOVA.
Smallest. With respect to JOLs for the Smallest size category (i.e., 8, 10, 12, 14
pt. font), the results show that there was a main effect for Trial, F(1, 65) = 12.71,
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p = .001, ηp2 = .16, indicating that JOLs decreased across trials (Trial 1 M = 40.78, SE =
3.00; Trial 2 M = 33.95, SE = 2.64). There was a main effect for Word length, F(1, 65) =
10.08, p =.002, ηp2 = .13, indicating that Short words yielded higher JOLs (M = 38.76, SE
= 2.28) than Long words (M = 35.96, SE = 2.61). Also, there was a main effect for Font
size, F(3, 63) = 6.82, p < .001, ηp2 = .25. As can be seen in Figure 3.1, JOLs increased as
a function of font size. The results also show that there was an interaction of Trial by
Word length, F(1, 65) = 7.29, p = .009, ηp2 = .10. This Trial by Word length interaction
indicates that the differences between Short and Long words was greater in Trial 1 (Short
M = 43.29, SE = 3.11; Long M = 38.25, SE = 3.04) than Trial 2 (Short M = 34.23, SE =
2.78; Long M = 33.67, SE = 2.59). There was an interaction of Font size by Word length,
F(3, 63) = 5.46, p = .002, ηp2 = .21, indicating that Long words yielded higher JOLs than
Short words for 12 pt. font while Short words yielded higher JOLs than Long words for
8, 10, and 14 pt. font.
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Figure 3.1 Mean JOLs for the Smallest category as a function of font size and word
length across trials

Moderately small. For the Moderately Small size category (i.e., 46, 48, 50, 52
pt. font), the results show that there was a main effect for Trial, F(1, 65) = 14.06,
p < .001, ηp2 = .18, indicating that JOLs decreased across trials (Trial 1 M = 45.21, SE =
2.94; Trial 2 M = 36.96, SE = 2.46). This main effect for Trial may be seen in Figure 3.2.
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Figure 3.2 Mean JOLs for the Moderately Small category as a function of font size and
word length across trials

Moderately large. For the Moderately Large size category (i.e., 82, 84, 86, 88 pt.
font), the results show that there was a main effect for Trial, F( 1, 65) = 22.12, p < .001,
ηp2 = .25, reflecting the fact that JOLs decreased across trials (Trial 1 M = 48.51, SE =
2.87; Trial 2 M = 39.23, SE = 2.48). As can be seen in Figure 3.3, there was an
interaction of Trial by Font size, F(3, 63) = 5.88, p = .001, ηp2 = .22. There was also an
interaction of Trial by Word length, F(1, 65) = 12.24, p = .001, ηp2 = .16. This interaction
was driven by the fact that Short words yielded higher JOLs than Long words in Trial 1
while Long words yielded higher JOLs than Short words in Trial 2. Also, there was an
interaction of Trial by Font size by Word length, F( 3, 63) = 7.39, p < .001, ηp2 = .26.
This three-way interaction illustrates that Short words yielded lower JOLs than Long
words for 82 pt. font in Trial 1 while Short words yielded higher JOLs than Long words
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for the other three fonts (84, 86, 88 pt.); however, the effect of word length was
completely reversed in Trial 2 such that Long words yielded lower JOLs than Short
words for 82 pt. font and Long words yielded higher JOLs than Short words did for the

JOLs

other three fonts.
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Figure 3.3 Mean JOLs for the Moderately Large category as a function of font size and
word length across trials

Largest. For the Largest size category (i.e., 120, 122, 124, 126 pt. font), there
was a main effect for Trial, F(1, 65) = 24.32, p < .001, ηp2 = .27. As in the other size
categories, JOLs decreased across trials (Trial 1 M = 50.60, SE = 3.12; Trial 2 M = 39.40,
SE = 2.47). There was also a main effect for Word length, F( 1, 65) = 8.14, p = .006,
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ηp2 = .11, indicating that Short words (M = 46.35, SE = 2.69) yielded higher JOLs than
Long words (M = 43.65, SE = 2.54). As can be seen in Figure 3.4, there was a main
effect for Font size, F(3, 63) = 7.70, p < .001, ηp2 = .27. The results also show that there
was an interaction of Trial by Font size, F(3, 63) = 4.33, p = .008, ηp2 = .17. This
interaction is represented in Figure 3.4, reflecting the fact that 122 pt. font yielded the
highest JOLs and 120 pt. font yielded the lowest JOLs in Trial 1 while 124 pt. font
yielded the highest JOLs and 120 pt. font yielded the lowest JOLs in Trial 2. Also, there
was an interaction of Font size by Word length, F(3, 63) = 5.29, p = .003, ηp2 = .20,
indicating that Short words yielded higher JOLs than Long words for 120 and 126 pt. font
while Long words yielded higher JOLs than Short words for 122 and 124 pt. font.
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Figure 3.4 Mean JOLs for the Largest category as a function of font size and word length
across trials
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B. Recall
As with the JOL analyses, we began by conducting a 2 (Trial) X 2 (Word length)
X 4 (Size category) repeated measures ANOVA for recall. The results show that there
was a main effect for Size category, F(3, 63) = 20.19, p < .001, ηp2 = .49. Words in the
Smallest category were recalled more (M = 30.80, SE = 1.80) than the other size
categories (Modestly Small M = 21.8, SE = 1.50; Modestly Large M = 24.40, SE = 1.40;
Largest M = 26.2, SE =1.50). A table containing the means for each font size represented
within each of the four size categories may be viewed in Appendix E.
In order to assess whether there are significant differences in recall amongst the
four font size categories, dependent samples t tests were performed with each test
conducted at an alpha level of .008. All four font size categories were collapsed across
Word length and Trial. The results indicate that words in the Smallest size category (M =
30.82, SE = .18) were recalled at a significantly higher rate than words in the Moderately
Small size category (M = 21.78, SE = .15), t(65) = 7.62, p < .008. Words in the Smallest
size category were also recalled at a significantly higher rate than words in the
Moderately Large size category (M = 24.83, SE = .13), t(65) = 4.55, p < .008, and words
in the Largest size category (M = 26.18, SE = .14), t(65) = 3.21, p < .008. The results
also show that words in the Largest size category was recalled at a significantly higher
rate than words in the Moderately Small size category, t(65) = -3.62, p < .008. There was
not a significant difference in recall between the Moderately Small size category and the
Moderately Large size category, t(65) = -2.12, p > .008, or between the Moderately Large
size category and the Largest size category, t(65) = -1.62, p > .008.
Given the effects of Size category on participants’ recall, we performed additional
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planned comparisons by conducting separate repeated measures ANOVAs to examine
how recall differed for the four font sizes represented within each of the categories.
Thus, we conducted additional 2 (Trial) X 2 (Word length) X 4 (Font size) repeated
measures ANOVAs for each of the size categories (i.e., Smallest, Moderately Small,
Moderately Large, Largest).
Smallest. With respect to recall for the Smallest size category, although there
was no main effect either for Trial or for Font size, the Trial by Font size interaction was
significant, F(3, 63) = 9.06, p < .001, ηp2 = .30. As may be seen in Figure 3.5, the
interaction was driven by the fact that 10 pt. font items were recalled most followed by
12 pt., 8 pt., and then 14 pt. font in Trial 1, while 14 pt. font items were recalled most
followed by 8 pt., 12 pt., and then 10 pt. font in Trial 2. There was also an interaction of
Font size by Word length, F(3, 63) = 6.75, p = .001, ηp2 = .24, indicating that Short words
were recalled at a higher rate than Long words for 8 pt. and 10 pt. font while Long words
were recalled at a higher rate than Short words for 12 pt. and 14 pt. font.
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Figure 3.5 Mean recall for the Smallest category as a function of font size and word
length across trials

Moderately small. For the Moderately Small size category, the results show that
there was a main effect for Font size, F(3, 63) = 4.45, p = .007, ηp2 = .18. As depicted in
Figure 3.6, the 52 pt. font items were recalled most (M = 24.40, SE = 2.10) while the 46
pt. font items were recalled least (M = 17.20, SE = 1.70) with 48 pt. (M = 23.30, SE =
2.40) and 50 pt. font items (M = 22.20, SE = 2.10) falling in the middle. There was also
an interaction of Trial by Font size, F(3, 63) = 5.98, p = .001, ηp2 = .22. This Trial by
Font size interaction shows that small sizes (46 and 48 pt.) were recalled more than large
sizes (50 and 52 pt.) in Trial 1 while large sizes were recalled more than small sizes in
Trial 2. The interaction of Font size by Word length was also significant, F(3, 63) = 7.65,
p < .001, ηp2 = .27. The Font size by Word length interaction indicates that recall was
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greater for Long words than Short words for 46 pt. font while recall was greater for Short
words than Long words for the other three fonts (48, 50, 52 pt.).
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Figure 3.6 Mean recall for the Moderately Small category as a function of font size and
word length across trials

Moderately large. For the Moderately Large size category, there was a main
effect for Font size, F( 3, 63) = 9.75, p < .001, ηp2 = .32. As can be seen in Figure 3.7,
items were recalled most with 86 pt. font (M = 29.20, SE = 2.00) and recalled least with
84 pt. font (M = 18.00, SE = 1.80). The other two fonts fell in the middle (82 pt. font M =
27.50, SE = 2.2; 88 pt. font M = 22.90, SE = 1.90). There was a three-way interaction of
Trial by Font size by Word length, F(3, 63) = 6.61, p = .001, ηp2 = .24. This interaction
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indicates that Short words were recalled at a higher rate than Long words for 84 and 86
pt. font while Long words were recalled more than Short words for 82 and 88 pt. font in
Trial 1. Long words were recalled more than Short words for 86 and 88 pt. font while
Short words were recalled more than Long words for 82 and 84 pt. font in Trial 2. These
effects may be seen in Figure 3.7.
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Figure 3.7 Mean recall for the Moderately Large category as a function of font size and
word length across trials

Largest. For the Largest size category, the results show that there was a main
effect for Trial, F(1, 65) = 6.99, p = .01, ηp2 = .10, indicating that recall was greater in
Trial 1 (M = 28.90, SE = 1.70) than in Trial 2 (M = 23.50, SE = 1.90). There was also a
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main effect for Font size, F(3, 63) = 5.03, p = .003, ηp2 = .19. As shown in Figure 3.8,
122 pt. font items were recalled most (M = 32.20, SE = 2.10) while 120 pt. font items
were recalled least (M = 22.90, SE = 1.90), with 124 pt. (M = 24.40, SE = 2.50) and 126
pt. font items (M = 25.20, SE = 1.90) falling in the middle. The results also show that
there was an interaction of Trial by Font size, F(3, 63) = 7.60, p < .001, ηp2 = .27. Recall
was greater for the three font sizes (120, 122, 126 pt.) in Trial 1 than in Trial 2, whereas
recall was greater for 124 pt. font in Trial 2 than in Trial 1. There was an interaction of
Font size by Word length, F(3, 63) = 5.86, p = .001, ηp2 = .22. The Font size by Word
length interaction illustrates that Short words were recalled at a higher rate than Long
words for 120 and 126 pt. font while Long words were recalled at a higher rate than Short
words for 122 and 124 pt. font. There was also an interaction of Trial by Font size by
Word length, F(3, 63) = 6.87, p < .001, ηp2 = .25. This interaction is based on the fact
that recall for Short words was greater than Long words for 120 pt. font in Trial 1 while
recall for Long words was greater than Short words for 122 pt. font in Trial 1. The effect
of Word length for these two fonts was reversed in Trial 2 while the effect of Word
length was consistent for the other two font sizes (124 and 126) in both of the trials.
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Figure 3.8 Mean recall for the Largest category as a function of font size and word
length across trials

Additional analyses to compare JOLs and recall for each of the 16 font sizes,
being collapsed across Word length and Trial were conducted. The mean JOLs and recall
for the 16 font sizes are presented in Figure 3.9. The degree of dissociation between
JOLs and recall started to increase greatly after 14 pt. font and slightly decreased around
120 pt. font.
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Figure 3.9 Mean JOLs and recall for each font size collapsed across Word length and
Trial

C. Accuracy
Absolute accuracy. A 2(Trial) X 2(Word length: Short, Long) X 4(Size
category: Smallest, Modestly Small, Modestly Large, Largest) repeated measures
ANOVA was conducted to examine how accurately participants’ JOLs tracked actual
recall performance. Absolute accuracy is a measure of how well participants calibrated
their memory predictions to actual memory performance. It was calculated by
subtracting each participant’s mean recall scores from their mean JOLs. A score of 0
indicates that participants’ memory predictions perfectly matched their memory
performance. A score above zero indicates that participants overestimated their ability to
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recall items. That is, participants predicted their memory performance would be greater
than they achieved. A score below zero indicates that participants underestimated their
ability to recall items. A table containing absolute accuracy means for the four sizes
within each of the size categories is presented in Appendix F.
The results show that there was a main effect for Trial, F(1, 64) = 14.98, p < .001,
ηp2 = .19. Absolute accuracy was greater in Trial 1 (M = 20.20, SE = 3.19) than in Trial 2
(M = 12.05, SE = 2.73), indicating that participants overestimated their ability to recall to
a greater extent in Trial 1 than in Trial 2. There was also a main effect for Size category,
F(3, 62) = 21.24, p < .001, ηp2 = .51. This Size category main effect is driven by the fact
that participants calibrated their memory predictions to actual recall performance most
accurately with the Smallest size category (M = 6.67, SE = 3.00) and overestimated
performance at the highest rate with the Moderately Large category (M = 19.51, SE =
3.00), with the other size categories falling in the middle (Moderately Small M = 19.13,
SE = 2.82; Largest M = 19.21, SE = 2.99).
In order to assess whether there are significant differences in absolute accuracy
amongst the four font size categories, dependent samples t tests were performed with
each test conducted at an alpha level of .008. All four font size categories were collapsed
across Word length and Trial. The results indicate that overestimation for the Smallest
size category (M = 6.53, SE = 2.96) was significantly lower than the Moderately Small
size category (M = 19.06, SE = 2.78), t(65) = -8.10, p < .008. Overestimation for the
Smallest size category was also significantly lower than for the Moderately Large size
category (M = 19.49, SE = 2.96), t(65) = -6.64, p < .008, and the Largest size category (M
= 19.06, SE = 2.95), t(65) = -6.08, p < .008. There was not a significant difference in
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absolute accuracy between the Moderately Small size category and the Moderately Large
size category, t(65) = -.30, p > .008, or between the Moderately Small size category and
the Largest size category, t(65) = .00, p > .008. There was not a significant difference in
absolute accuracy between the Moderately Large size category and the Largest size
category, t(65) = .34, p > .008.
Given the effects of Size category on participants’ absolute accuracy, we
performed additional planned comparisons by conducting separate repeated measures
ANOVAs to examine how absolute accuracy differed for the four font sizes represented
within each of the categories. Thus, for each size category, we conducted additional 2
(Trial) X 2 (Word length) X 4 (Font size) repeated measures ANOVAs for each of the
size categories (i.e., Smallest, Moderately Small, Moderately Large, Largest).
Smallest. For the Smallest size category (i.e., 8, 10, 12, 14 pt. font), the results
show that there was an interaction of Trial by Font size, F(3, 63) = 4.31, p = .008,
ηp2 = .17. As demonstrated in Figure 3.10, the absolute accuracy results show that
participants overestimated 8 pt. font items in Trial 1(M = 4.28, SE = 4.37) while they
underestimated 8 pt. font items in Trial 2 (M = -2.91, SE = 3.85). Also, participants’
overestimation with 10 pt. font items significantly increased in Trial 2 (M = 9.64, SE =
3.66) compared to Trial 1(M = 5.11, SE = 3.57). Participants’ overestimation with 12 pt.
font items was fairly consistent in both of the two trials (Trial 1 M = 10.28, SE = 4.84;
Trial 2 M = 8.81, SE = 4.23). Participants overestimated most with 14 pt. font items in
Trial 1 (M = 15.40, SE = 3.82) but their overestimation with 14 pt. font items decreased
to the second lowest in Trial 2 (M = 1.70, SE = 3.82).
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Figure 3.10 Mean absolute accuracy for the Smallest category as a function of font size
and word length across trials

Moderately small. For the Moderately Small size category (i.e., 46, 48, 50, 52
pt. font), the results show that there was a main effect for Trial, F(1, 65) = 9.23, p = .003,
ηp2 = .13, indicating that overestimation was greater in Trial 1 (M = 23.15, SE = 3.38)
than in Trial 2 (M = 15.00, SE = 2.76). As can be seen in Figure 3.11, there was an
interaction of Trial by Font size, F(3, 63) = 4.29, p = .008, ηp2 = .17, indicating that the 50
pt. font items were most overestimated and 48 pt. font items were least overestimated in
Trial 1, while 46 pt. font items were most overestimated and 52 pt. font items were least
overestimated in Trial 2. There was also an interaction of Font size by Word length, F(3,
63) = 9.01, p < .001, ηp2 = .30. This Font size by Word length interaction indicates that
Long words for the three font sizes (48, 50, 52 pt.) were more overestimated than Short

42

Mean Absolute Accuracy

words, whereas Short words were more overestimated than Long words for 46 pt. font.
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Figure 3.11 Mean absolute accuracy for the Moderately Small category as a function of
font size and word length across trials

Moderately large. For the Moderately Large size category (i.e., 82, 84, 86, 88 pt.
font), the results show that there was a main effect for Trial, F(1, 65) = 24.40, p < .001,
ηp2 = .27, indicating that overestimation decreased across trials (Trial 1 M = 26.07, SE =
3.38; Trial 2 M = 12.90, SE = 3.10). There was also a main effect for Font size, F(3, 63)
= 5.62, p = .002, ηp2 = .21. This Font size main effect is represented in Figure 3.12,
reflecting the fact that 84 pt. font was most overestimated while 86 pt. font was least
overestimated with the other two fonts (82 pt. and 88 pt.) falling in the middle. The
results also show that there was an interaction of Font size by Word length, F(3, 63) =
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4.63, p = .005, ηp2 = .18. This Font size by Word length interaction illustrates that 84 pt.
font was more overestimated for Long words than for Short words, while the other three
fonts (82, 86, 88 pt.) were more overestimated for Short words than Long words. There
was also an interaction of Trial by Font size by Word length, F(3, 63) = 5.85, p = .001,
ηp2 = .22. This three way interaction indicates that 82 and 88 pt. font were more
overestimated for Short words than Long words in Trial 1 while 86 and 88 pt. font were
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more overestimated for Short words than Long words in Trial 2.
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Figure 3.12 Mean absolute accuracy for the Moderately Large category as a function of
font size and word length across trials
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Largest. For the Largest size category (i.e., 120, 122, 124, 126 pt. font), the
results show that there was a main effect for Font size, F(3, 63) = 4.34, p = .008,
ηp2 = .17. This Font size main effect is presented in Figure 3.13. As may be seen in this
figure, participants’ overestimation was lowest for 122 pt. font and highest for 124 pt.
font with the other two fonts (120 pt. and 126 pt.) falling in the middle. The results also
show that there was an interaction of Trial by Font size, F(3, 63) = 5.51, p = .002,
ηp2 = .21. This Trial by Font size interaction is driven by the fact that participants’
overestimation was highest for 124 pt. font and lowest for 122 pt. font in Trial 1, while
the overestimation was highest for 122 pt. font and lowest for 126 pt. font in Trial 2.
There was also a three-way interaction of Trial by Font size by Word length, F(3, 63) =
4.32, p = .008, ηp2 = .17, indicating that 122 and 124 pt. font were more overestimated for
Short words than Long words in Trial 1 while 120, 124, and 126 pt. font were more
overestimated for Short words than Long words in Trial 2.
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Figure 3.13 Mean absolute accuracy for the Largest category as a function of font size
and word length across trials

Relative accuracy. Relative accuracy is a measure of how well participants
calibrated their memory predictions to actual memory performance on an item level.
Relative accuracy is measured by Goodman Kruskal gamma correlation coefficients and
values range from -1.00 to +1.00. A score of 0 indicates that there was no association
between participant’s memory predictions and actual memory performance. Positive
values indicate that there was a positive association between participant’s memory
predictions and actual memory performance. Negative values indicate that there was a
negative association between participant’s memory predictions and actual memory
performance. A repeated measures ANOVA compared gammas across trials. The results
show that there was not a significant difference in relative accuracy between Trial 1
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(Mean G = 20.80, SE = 3.20) and Trial 2 (Mean G = 23.30, SE = 4.70). Although the
gammas did not differ across trials, the fact that both values were positive indicates that
participants’ predictions were positively related to their actual recall.
D. Global Metamemory Predictions
JOLs allow participants to indicate at the item level whether they expect to be
able to recall an item. We also collected global metamemory predictions to evaluate
participants’ ability to predict their overall memory performance across trials.
Participants were asked to estimate how many items they expected to learn and recall at
three different times in each trial – before they began studying (prestudy prediction), after
study but before they began the recall test (poststudy prediction), and after they had
completed the recall test (postdiction). Participants provided their prestudy prediction in
response to the question “How many of the 64 words do you expect to be able to learn
and correctly recall”. The poststudy prediction was provided in response to the question
“Now that you have completed the Trial 1/Trial 2 study phase, how many of the 64 words
do you expect to be able to correctly recall on the upcoming recall test”. Finally, the
postdiction was provided after the actual recall test in response to the question “Now that
you have completed the Trial 1/ Trial 2 recall test, how many of the 64 words do you
think you were able to correctly recall”. We conducted a 2 (Trial) X 3 (Prediction)
repeated measures ANOVA to examine whether the metamemory predictions differed
across trials. The results show that there was a main effect for Trial, F(1, 65) = 15.70,
p < .001, ηp2 = .20, indicating that participants’ global predictions decreased across trials
(Trial 1 M = 23.49, SE = 1.12; Trial 2 M = 19.73, SE = 1.18). There was also a main
effect for Prediction, F(2, 64) = 13.43, p < .001, ηp2 = .30. The Prediction main effect
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indicates that participants were most confident in their ability to recall in the poststudy
prediction (M = 23.50, SE = 1.32) and then in the prestudy prediction (M = 23. 04, SE =
1.17) and were least confident in the postdiction (M = 18.29, SE = 1.14). In other words,
participants’ confidence in their ability to recall items slightly increased after actually
seeing the stimuli but their confidence decreased after the actual recall test.
E. Correlations between JOLs and Recall and MCI, AVT, and PCT
We also examined how JOLs and recall are related to the external measures (i.e.,
MCI, AVT, and PCT). As can be seen in Table 3.1, the results show that there was a
significant relationship between JOLs in the two trials and MCI-Present ability indicating
that JOLs are positively related to participants’ self-efficacy about their current memory.
There was also a significant relationship between JOLs in Trial 1 and MCI-Effort utility.
This correlation indicates that JOLs are positively related to the belief that people can
maintain sufficient functional memory by using it. There was a significant relationship
between recall in Trial 2 and MCI-Inevitable decrement indicating that recall is
negatively related to the degree of belief that memory deterioration is inevitable.
Similarly, recall in the two trials and MCI-Alzheimer’s likelihood reveals a significant
relationship indicating that recall is negatively related to the degree of belief in the
possibility of developing Alzheimer’s disease. Finally, recall in the two trials are related
to AVT scores, which demonstrates that recall is positively related to the participants’
knowledge of vocabulary.
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Note: ** = p < .001, * = p < .05. MCI = Memory Controllability Inventory, AVT = Advanced Vocabulary Task, and PCT = Pattern
Comparison Task
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Table 3.1 Pearson Correlation Coefficients between Trial 1 and Trial 2 Mean JOLs and Recall and MCI, AVT, and PCT

F. Post Task Questionnaire Results
The PTQ was designed to understand how participants believe word length and
font size affect their ability to recall items across two trials. We evaluated the PTQ
responses of the participants and the results are presented in Table 3.2. When asked
“What font size of words was easier to remember in Trial 1/Trial 2?” the participants
responded most often that all font sizes required about the same level of effort to recall.
The next most frequent response to this question shows that the participants believed that
the Smallest and the Largest font size categories took the same level of effort to recall.
Also, similar to the responses to the font size question, participants responded most often
that all word lengths required the same level of effort to remember. Yet, the participants
indicated that Short words were easier to remember than Long words in both of the trials.
We also asked whether they believe font size impacted their ability to remember words.
Their response to this question was an average of 4.30 (SE = 1.70) on a scale of 1 (not
important at all) to 7 (very important), which indicates that the participants believed the
different font sizes were not an important factor for recall.
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Table 3.2 Post Task Questionnaire Responses for Size category and Word length across
trials
Questions/Responses in Percentage
What font size of words was easier to remember in Trial 1/Trial 2?
Trial 1*

Trial 2

Smallest

27.3%

16.7%

Moderately Small

10.6%

13.6%

Moderately Large

22.7%

13.6%

Largest

25.8%

16.7%

All were the same

34.8%

39.4%

Trial 1

Trial 2

Short words

33.3%

25.8%

Long words

15.2%

24.2%

All words were the same

51.5%

50.0%

Which word length was easier to remember in Trial 1/Trial 2?

Note: The sum of Trial 1* exceeds 100% because participants were allowed to choose
more than one answer.
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CHAPTER FOUR

IV.

Discussion

The present study examined whether participants’ memory predictions and actual
memory performance would differ as a function of font size and word length across two
trials. The primary goal of the study was to investigate if there are boundary conditions
of font size that significantly affect JOLs and recall. Prior research has shown that
perceptual fluency is a critical influence on JOLs and recall; however, perceptual fluency
affects JOLs and recall differently (Besken & Mulligan, 2013). People perceive items
presented in a larger font size as being more memorable than items presented in a smaller
font size because items presented in a larger font size are more fluent to process than
items presented in a smaller font size. This holds true despite the fact that font size
typically has no effect on recall (McDonough & Gallo, 2012; Rhodes & Castel, 2008).
Yet, other research has shown that when information is processed with difficulty or
disfluently, people tend to give lower JOLs for the information but they recall the
information with more success than information processed fluently (Alter et al., 2007).
For this study, we expected that JOLs would increase as a function of the font size
category although we were uncertain if JOLs would increase continuously or become
insensitive after a certain font size. The results of the present study are consistent with
previous work in which participants gave higher JOLs for words presented in larger font
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sizes than for words presented in smaller font sizes. These results indicate that
participants perceive words in a larger font size as more memorable than words in a
smaller font size, which is in keeping with what would be expected if perceptual fluency
drives the font size effect (Rhodes & Castel, 2008). As supporting evidence for the fact
that perceptual fluency may drive the font size effect, Rhodes and Castel (2008)
demonstrated that JOLs between larger and smaller words are the same when the words
are presented in an alternating format (e.g., PiAnO). The font size effect occurred when
items were presented in a standard format. When fluency is disrupted by an alternating
format, the font size effect was not observed in the alternating format condition, thus
supporting fluency effects as a basis for participants’ JOLs.
Previous studies have shown that practice enhances participants’ memory
performance while it decreases their confidence (Koriat, 1997; Yue et al., 2013). Our
results are consistent with previous studies showing that JOLs decreased from Trial 1 to
Trial 2 for all four font size categories. Also, the absolute accuracy results show that the
participants were more overconfident in Trial 1 than in Trial 2, indicating that the
participants’ confidence in their ability to recall items decreased with practice. Generally
when practice is required, it indicates that information is not completely mastered or
people are uncertain about their ability to recall the information in the future. As a
consequence, people’s confidence decreases when practice is needed. Another possible
explanation for this practice effect is that participants started with overconfidence
because the words used in the present study are familiar stimuli (Werth & Strack, 2003),
but they realized that they could not remember the words as well as they had expected
after the first trial. For these reasons, their confidence decreased across trials.
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Regarding word length, we expected that participants would give higher JOLs for
Short words than Long words if they perceived Short words as being easier to remember
than Long words (Jalber et al, 2011). The results show that overall JOLs were higher for
Short words than Long words in the two trials, although Long words yielded higher JOLs
for the Moderately Large font size category in Trial 2. Given the fact that all font size
categories in the two trials, except the Moderately Large font size category, yielded
higher JOLs for Short words than Long words suggests that perceptual fluency may play
a primary role in JOLs.
For recall, the results show that participants recalled words in the Smallest font
size category at a higher rate than the other three font size categories. More specifically,
8 pt. font was recalled at the highest rate when all font sizes were collapsed across Word
length and Trial. This outcome is consistent with previous studies that identify
perceptual disfluency as being a critical influence on recall derived from deeper
processing (Alter et al., 2007; Diemand-Yauman et al., 2011). Specifically, this result is
in keeping with the results of the Sanchez and Goolsbee (2010) study where participants
recalled information significantly better when the information was presented in 8 pt. font
than in 12 pt. font. Contrary to our expectation that the Largest font size category would
be recalled at the lowest rate, the results show that participants recalled words in the
Largest font size category at the second highest rate. It is possible that a mixed list of
words becomes more memorable as the delta between font sizes of the words increases,
thereby resulting in a higher recall for words presented in extreme font sizes. It remains
possible that the font sizes (18 pt. and 48 pt.) in the Rhodes and Castel (2008) study did
not have a large enough delta between them to generate a disfluency effect for 18 pt. font
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or 18 pt. font was too large to yield a disfluency effect.
Regarding the two Trials, we expected that recall performance on the second trial
would increase relative to the first trial because of increased familiarity with the task
(Yue et al., 2013). The results show that recall was better in Trial 2 than in Trial 1, with
one exception being recall rates in the Moderately Large size category where recall was
slightly better in Trial 1 than in Trial 2. Although study opportunities or trials decreased
confidence, practice generally has a significant effect on recall (Koriat, 1997).
Regarding word length, we expected that there would be no significant difference
for recall between Short and Long words. Contrary to our expectation, Long words were
recalled at a higher rate than Short words in Trial 2, with the exception of Short words in
the Moderately Small font size category being recalled at a slightly higher rate than Long
words. Although this Trial by Word length interaction was not significant, it is worth
noting perceptual disfluency and the practice effect may have mediated this interaction.
This would suggest that if participants realized that Long words were more difficult to
remember than they expected in the first trial, they may have switched their strategy to
incorporate more analytic and deliberate processing for Long words in order to remember
those words better. This could explain why Long words were better recalled than Short
words in the second trial
The results of JOLs and recall in this study are consistent with previous studies in
that the results show that perceptual fluency affects JOLs and recall differently (Besken
& Mulligan, 2013). Also, Koriat (1997) suggested that JOLs are often based on intrinsic
cues which are characteristics of study items. Intrinsic cues are used to gauge the
expected difficulty of learning study items. Although people use various cues (e.g., font
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size and word length in our study) to predict future memory performance, those cues are
not necessarily representative of recall. The results of the present study show that there
was a large difference in JOLs and recall between 8 pt. and 10 pt. fonts. These results
reveal that words presented in 10 pt. font yielded significantly higher JOLs than 8 pt.
font. Contrary to the JOLs results, words in 8 pt. font were recalled at a higher rate than
words in 10 pt. font. These results suggest that 8 pt. font is the boundary condition of the
font size effect. Interestingly, participants gave the highest JOLs for items in 122 pt. font
and they recalled these items at the highest rate in Trial 1, but recall decreased noticeably
in Trial 2. These results suggest that 122 pt. font could potentially be the upper boundary
condition for font size that optimizes actual recall performance. These results also
suggest that characteristic cues such as font size could be used to accurately predict future
memory performance.
How accurately people are able to calibrate memory predictions and actual
memory performance is an indicator of the self-awareness of their memory capabilities.
Nevertheless, previous research has shown that familiarity (Werth & Strack, 2003) and
fluent processing (Rhodes & Castel, 2008) may lead participants to misinterpret the
subjective familiarity and ease of processing as predictive of memory retrieval in the
future, thereby increasing confidence in their ability to recall. The absolute accuracy
scores of this present study show that participants were overly confident in their ability to
remember words indicating that they predicted they would recall more words than they
actually achieved for all 16 font sizes. In both of the trials the participants overestimated
their ability to recall the words, although as noted that confidence decreased from Trial 1
to Trial 2. The absolute accuracy results are significantly lower for the Smallest font size
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category compared to the other three font size categories. It is possible that the
participants may have experienced difficulty in processing the words in the Smallest font
size category, thereby adopting a systematic approach for this font size category (Alter et
al., 2007). As a consequence, participants’ calibration between JOLs and recall
performance in the Smallest font size category was fairly accurate compared to the other
font size categories. It is possible that the participants became overconfident in their
ability to recall words presented in the larger font size resulting in a false sense of recall
ability due to perceptual fluency (McDonough & Gallo, 2012; Rhodes & Castel, 2008).
Although perceptual fluency and disfluency seem to be the main sources driving
JOLs and recall according to the results of the present study, the external measures (i.e.,
MCI, AVT, and PCT) were also related to JOLs and recall. The results of the
correlations between JOLs, recall, and the external measures demonstrate that there are
several significant relationships amongst these measures. A notable finding was that
JOLs are positively correlated with MCI-Present ability and MCI-effort utility. This
finding indicates that JOLs are closely related to people’s perceptions of their current
memory efficacy (Hertzog, Dixon, & Hultsch, 1990). It was also found that the
correlations between recall and MCI-Inevitable decrement and recall and MCIAlzheimer’s likelihood show that people’s beliefs are a critical factor in actual memory
performance. These two correlations show that recall is negatively related to how
strongly people believe memory deterioration and memory-related diseases are likely to
happen to them. Another correlation between recall and AVT scores suggests that
participants’ knowledge of vocabulary could indicate how well they would perform on a
recall test.
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According to the results of the PTQ, the participants responded most often that the
words presented in various font sizes required about the same level of effort to remember.
Followed by that response, participants responded that the Smallest and Largest font size
categories were easier to remember in both of the trials. These results show that
participants are metacognitively aware of what font sizes affected their memory
performance. Overall recall results for the present study were highest for the Smallest
font size category followed by the Largest font size category. Similarly, participants
responded most often that words presented in different lengths required about the same
level of effort to remember. When asked which word length was easier to remember,
participants responded that Short words were easier to remember than Long words. Their
responses are perfectly aligned with their actual recall performance, particularly in Trial
1. Furthermore, in Trial 2 there was not a significant difference in expected recall
performance between Short words and Long words. In Trial 2 actual recall differed
within font size categories and was unrelated to word length. Taken together, the results
indicate that participants are aware of how various font sizes and word length affected
their memory performance.
It is uncertain as to whether the results of the present study are mainly driven by
perceptual fluency or memory beliefs. The JOL results are consistent with the notion that
some fonts were perceived as more memorable than others. Whether these perceptions
were based on fluency or memory beliefs is unclear (Mueller et al., 2014). It is also
unclear whether age-related differences would be observed in JOLs or recall if older
adults were tested with the large range of font sizes. The smallest font size used in the
present study was 8 pt. font which requires adequate vision for words presented in this
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font size to be legible. While 8 pt. font might prove unreadable for older adults or those
with vision impairments, the participants recruited for this study were college students
and 97% of them belong to the younger adults group. In addition, participants rated their
corrected vision nearly excellent which reduces concerns about the role that vision may
have played in the present study. It remains possible that which font sizes are perceived
as fluent and disfluent could differ for various age groups.
The primary goal of educators and business people is to gain the attention of their
students and costumers to enable them to remember the content of text-books and their
products. As empirically demonstrated by the Diemand-Yauman et al. (2011) study,
disfluency enhances memory performance in educational settings. For these reasons, our
results have several implications. Prior research has shown that participants remembered
information presented in 8 pt. significantly better than information presented in 8 pt. with
2 character spaces or 12 pt. font sizes. In addition, when the participants performed the
CSPT with words in 8 pt., 8 pt. with 2 character spaces, 10 pt., and 12 pt. font sizes they
were able to accurately recognize font sizes ranging from smaller to larger (Sanchez &
Goolsbee, 2011). The results of the present study also demonstrate that overall recall was
highest with words in 8 pt. font and that JOLs for this font size were significantly lower
than 10 pt. font, indicating that the participants were aware of the font size difference. If
8 pt. font is the boundary font size, texts should be able to use 8 pt. font with other font
sizes that are at least 2 points larger than 8 pt. font to generate desirable disfluency
effects.
As mentioned earlier, amongst the 16 font sizes, the highest JOLs and recall
occurred for words presented in 122 pt. font in Trial 1 but recall decreased significantly
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in Trial 2. Although the McDonough and Gallo (2012) study used 125 pt. for the larger
font size, the 122 pt. font including the other three font sizes (120, 124, 126) represented
within the Largest size category in the present study have not been examined in any other
font size studies. Therefore, it is unknown as to whether 122 pt. font has any impact on
memory predictions and actual recall. It is necessary to test 122 pt. font in further
research to confirm the results of the present study and to further clarify the boundary
conditions of font size effects. Interestingly, the dissociation between memory
predictions and actual recall displays that participants’ memory predictions are relatively
well aligned to actual recall with the Smallest size category compared to the two middle
size categories (the Moderately Small and Moderately Large). In addition, participants
recalled more items in the Largest size category than items in the two middle size
categories. These results demonstrate that participants are more aware of the two
extreme size categories (the Smallest and Largest) than the two middle size categories.
It is important to verify that the font sizes used in the present study are applicable
to all age groups. Future research should include older adults and use a between-subjects
design to test the effects of age on the font size effect. Although no statistical evidence
was provided to support how long people take to read a word in text, it is questionable
whether people are going to spend 5 s to commit each word to memory when reading. It
remains possible that participants had to focus more on the smaller fonts than on the
larger ones if they experienced processing difficulty with smaller fonts. This could have
affected the previously reported effects of font size on JOLs and recall. It could also
have implications for how much time participants needed to process and encode each
item. Therefore, it is important to obtain results using multiple presentation times to
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eliminate the presentation time as an extraneous variable. In order to further understand
how perceptual fluency and memory beliefs influence JOLs and recall, it would be useful
if future research were to collect pre-study JOLs and immediate JOLs. Although several
studies have used font size to understand the underlying mechanisms of JOLs and
memory performance, the present study made the first attempt to identify if there are
boundary conditions of font size effects that significantly affect JOLs and memory
performance by using various font sizes.
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UHSC FORM
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APPENDIX B

WORD LIST

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Trial 1
cord
egg
ambulance
envelope
leaf
disc
fork
doorknob
pear
zoo
compass
umbrella
ring
briefcase
hydrant
handcuff
guy
sneakers
lamp
submarine
toddler
cabinet
gym
tweezers
asteroid
mouthwash
onion
carriage
wheel
giraffe

Trial 2
tornado
frog
lanyard
pumpkin
jellyfish
ant
trout
lettuce
shredder
bed
cup
luggage
goat
penguin
flask
chimney
kite
rug
check
windmill
tuba
scarf
catacomb
bookcase
dinosaur
baseball
bulldozer
knot
keyboard
barn
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

medal
jet
feather
microwave
coaster
hook
kleenex
printer
desk
watch
stapler
gem
ornament
sheep
flamingo
cow
vehicle
swing
leopard
pig
goggles
harmonica
apron
belt
mug
shark
tooth
truck
elephant
boat
bee
chopstick
cassette
horse

dam
bead
bathtub
cigarette
canoe
cloud
projector
elevator
field
cap
pole
centipede
robin
banister
telephone
quill
sky
pill
cufflink
safe
fountain
tower
library
monitor
desktop
hamburger
cymbals
stamp
passport
jar
crab
leash
mask
contacts
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APPENDIX C

POST TASK QUESTIONNAIRE

This questionnaire is designed to assess how you learn and memorize the words. Please
answer the following questions.
1. During the study phase, you were asked to provide your likelihood of
remembering the words presented and to remember the words for a recall test. Do
you think the sizes of the words affected your recall?
Yes
No
2. What font size of words was easier to remember in Trial 1? Circle all that apply.
A. Smallest (8pt, 10pt, 12pt, 14pt)
B. Moderately small (46pt, 48pt, 50pt, 52pt)
C. Moderately large (82pt, 84pt, 86pt, 88pt)
D. Largest (120pt, 122pt, 124pt, 126pt)
E. All words were about the same
3. Do you think word length affected your recall Trial 1?
Yes
No
4. Which word length(s) were easier to remember in Trial 1?
A. Short words
B. Long words
C. All words were about the same
5. Did your opinion about your likelihood to recall words change after the recall test
in Trial 1?
Yes
No
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6. What font size of words was easier to remember in Trial 2?
A. Smallest (8pt, 10pt, 12pt, 14pt)
B. Moderately small (46pt, 48pt, 50pt, 52pt)
C. Moderately large (82pt, 84pt, 86pt, 88pt)
D. Largest (120pt, 122pt, 124pt, 126pt)
E. All words were about the same
7. Which word length(s) was easier to remember in Trial 2?
A. Short words
B. Long words
C. Both words lengths were about the same
8. Do you think font size impacted your ability to remember words? Please circle
your answer (1 = not important at all and 7 = very important).
1
2
3
4
5
6
7
9. If you think font size impacted your ability to remember the words, what font size
do you think is the most effective for committing words to memory? Please
provide your answer.
_______________________________________________________________
_______________________________________________________________
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Smallest

Size Category

39.64 (3.42)
48.11 (3.47)
42.43 (3.45)
43.01 (3.42)
43.27 (3.10)

10

12

14

Total

M(SE)

8

Font size

Short

38.27 (3.04)

40.07 (3.36)

41.76 (3.62)

39.39 (3.16)

31.80 (3.25)

M(SE)

Long

Trial 1

68

40.78 (3.00)

41.54 (3.21)

42.10 (3.29)

43.75 (3.06)

35.72 (3.16)

Total

34.23 (2.78)

37.76 (3.16)

32.73 (3.24)

32.71 (3.11)

33.72 (2.97)

M(SE)

Short

33.67 (2.59)

37.61 (2.98)

37.17 (3.19)

32.79 (2.98)

27.13 (3.02)

M(SE)

Long

Trial 2
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33.95 (2.64)

37.68 (2.92)

34.95 (2.95)

32.75 (2.78)

30.42 (2.83)

Total

37.36 (2.66)

39.61 (2.77)

38.52 (2.85)

38.25 (2.70)

33.07 (2.77)

Overall

Largest

ModLarge

ModSmall

55.02 (3.68)

126
52.95 (3.28)

51.01 (3.48)

124

Total

52.71 (3.23)

122

49.58 (3.04)

Total
52.83 (3.72)

47.02 (3.55)

88

120

52.90 (3.39)

86

46.03 (2.97)

Total

47.86 (3.46)

42.11 (3.23)

52

84

48.92 (3.19)

50

50.86 (3.15)

45.64 (3.21)

48

82

47.34 (3.48)

46

48.23 (3.09)

44.39 (3.35)

49.74 (3.57)

53.67 (3.51)

45.39 (3.36)

47.37 (2.85)

44.78 (3.26)

50.05 (3.42)

43.56 (3.13)

51.07 (3.13)

44.49 (3.06)

44.15 (3.26)

46.79 (3.32)

43.46 (3.40)

43.30 (3.30)
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50.60 (3.12)

49.70 (3.27)

50.38 (3.30)

53.19 (3.19)

49.11 (3.32)

48.51 (2.87)

45.90 (3.17)

51.48 (3.20)

45.71 (3.03)

50.97 (2.95)

45.21 (2.94)

43.13 (3.02)

47.86 (3.07)

44.55 (3.07)

45.32 (3.17)

39.81 (2.50)

39.07 (2.88)

43.54 (3.07)

39.00 (2.83)

37.61 (2.89)

37.49 (2.52)

36.80 (2.83)

37.65 (2.85)

35.00 (2.74)

40.52 (3.03)

37.65 (2.50)

34.54 (2.91)

40.13 (3.13)

38.21 (2.88)

37.71 (2.91)

38.99 (2.59)

35.83 (2.75)

45.00 (3.20)

40.74 (3.02)

34.41 (2.96)

40.96 (2.54)

41.27 (3.08)

39.65 (2.65)

46.39 (3.24)

36.55 (2.99)

36.28 (2.55)

37.24 (2.99)

34.13 (3.06)

37.66 (2.89)

36.10 (2.67)

39.40 (2.47)

37.45 (2.52)

44.27 (2.84)

39.87 (2.70)

36.01 (2.62)

39.23 (2.48)

39.03 (2.73)

38.65 (2.57)

40.69 (2.80)

38.54 (2.78)

36.96 (2.46)

35.89 (2.79)

37.13 (2.68)

37.94 (2.59)

36.91 (2.51)

44.50 (2.58)

43.57 (2.58)

47.32 (2.74)

46.53 (2.64)

42.56 (2.72)

43.87 (2.49)

42.47 (2.59)

45.06 (2.67)

43.20 (2.68

44.75 (2.60)

41.09 (2.47)

39.51 (2.62)

42.49 (2.62)

41.24 (2.47)

41.11 (2.57)

Smallest

Size Category

33.30 (4.20)
44.70 (4.70)
25.00 (3.80)
27.30 (4.30)
32.60 (2.80)

10

12

14

Total

M(SE)

8

Font size

Short

31.40 (2.40)

25.00 (3.60)

38.60 (5.00)

32.60 (3.80)

29.50 (3.90)

M(SE)

Long

Trial 1
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32.00 (2.20)

26.10 (3.20)

31.80 (3.50)

38.60 (3.00)

31.40 (3.30)

Total

27.10 (2.30)

28.80 (4.00)

18.20 (3.40)

25.00 (3.60)

36.40 (4.00)

M(SE)

Short

32.20 (2.10)

43.20 (4.40)

34.10 (4.50)

21.20 (3.60)

30.30 (3.70)

M(SE)

Long

Trial 2
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29.60 (1.90)

36.00 (3.50)

26.10 (3.40)

23.10 (2.70)

33.30 (2.70)

Total

30.80 (1.80)

31.10 (2.60)

29.00 (2.80)

30.90 (2.20)

32.40 (2.30)

Overall

Largest

ModLarge

ModSmall

35.60 (4.60)

126
30.90 (2.30)

19.70 (4.00)

124

Total

33.30 (4.40)

122

22.90 (1.90)

Total
34.80 (4.40)

15.90 (2.90)

88

120

35.60 (3.90)

86

23.10 (2.30)

Total

18.20 (3.20)

27.30 (4.10)

52

84

22.00 (3.60)

50

22.00 (3.90)

25.80 (4.40)

48

82

17.40 (3.30)

46

26.90 (2.10)

16.70 (2.90)

24.20 (3.80)

50.80 (4.20)

15.90 (2.90)

22.00 (1.80)

17.40 (3.50)

22.70 (3.80)

11.40 (2.80)

36.40 (4.00)

21.00 (2.10)

15.90 (3.10)

18.90 (3.40)

20.50 (3.00)

28.80 (4.00)
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28.90 (1.70)

26.10 (2.80)

22.00 (2.90)

42.00 (2.80)

25.40 (2.60)

22.40 (1.50)

16.70 (2.40)

29.20 (2.60)

14.80 (2.30)

29.20 (3.10)

22.10 (1.80)

21.60 (2.50)

20.50 (2.50)

23.10 (2.90)

23.10 (2.80)

23.30 (2.30)

25.00 (3.50)

23.50 (3.90)

25.00 (4.40)

19.70 (3.20)

25.60 (2.10)

23.50 (4.10)

22.70 (3.90)

26.50 (3.90)

29.50 (3.70)

21.80 (2.20)

31.10 (4.30)

26.50 (4.10)

23.50 (3.90)

6.10 (2.00)

23.70 (2.40)

23.50 (3.80)

30.30 (4.40)

19.70 (3.20)

21.20 (3.60)

27.10 (2.30)

34.80 (4.30)

35.60 (4.00)

15.90 (2.90)

22.00 (4.10)

21.20 (2.40)

23.50 (3.60)

21.20 (3.40)

23.50 (4.10)

16.70 (3.50)

23.50 (1.90)

24.20 (2.60)

26.90 (3.40)

22.30 (2.70)

20.50 (2.40)

26.30 (1.80)

29.20 (2.90)

29.20 (3.10)

21.20 (2.40)

25.80 (2.90)

21.50 (1.80)

27.30 (2.90)

23.90 (2.80)

23.50 (3.00)

11.40 (1.90)

26.20 (1.50)

25.20 (1.90)

24.40 (2.50)

32.20 (2.10)

22.90 (1.90)

24.40 (1.40)

22.90 (1.90)

29.20 (2.00)

18.00 (1.80)

27.50 (2.20)

21.80 (1.50)

24.40 (2.10)

22.20 (2.10)

23.30 (2.40)

17.20 (1.70)

Smallest

Size Category

6.31 (5.33)
3.41 (4.53)
17.43 (5.03)
15.74 (5.02)
10.88 (3.65)

10

12

14

Total

M(SE)

8

Font size

Short

7.16 (3.78)

15.07 (4.67)

3.12 (6.18)

6.82 (4.83)

2.25 (4.73)

M(SE)

Long

Trial 1
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8.77 (3.40)

15.40 (4.21)

10.28 (4.84)

5.11 (3.57)

4.28 (4.37)

Total

7.10 (3.38)

8.97 (4.68)

14.55 (4.51)

7.71 (4.63)

-2.64 (4.48)

M(SE)

Short

1.48 (3.26)

-5.58 (4.28)

3.08 (5.18)

11.58 (4.24)

-3.17 (5.01)

M(SE)

Long

Trial 2

ABSOLUTE ACCURACY FOR SIZE CATEGORY

APPENDIX F

4.31 (3.07)

1.70 (3.82)

8.81 (4.23)

9.64 (3.66)

-2.91 (3.85)

Total

6.54 (2.96)

8.55 (3.36)

9.55 (3.94)

7.38 (3.05)

0.69 (3.45)

Overall

Largest

ModLarge

ModSmall

19.38 (5.64)
31.31 (5.43)
19.41 (6.15)
22.21 (4.22)

122

124

126

Total

26.93 (3.64)

Total
17.99 (5.27)

31.11 (4.50)

88

120

17.30 (5.16)

86

22.96 (3.83)

Total

29.67 (4.72)

14.83 (4.72)

52

84

26.96 (4.75)

50

28.89 (4.74)

19.88 (5.57)

48

82

29.92 (4.23)

46

22.75 (3.66)

27.72 (4.65)

29.43 (4.79)

2.92 (4.96)

29.49 (4.43)

25.38 (3.62)

27.36 (5.02)

27.33 (5.07)

32.20 (4.32)

14.71 (4.64)

23.36 (3.68)

28.24 (4.32)

27.85 (4.62)

23.01 (4.52)

14.51 (5.00)
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22.21 (3.59)

23.56 (4.55)

30.37 (4.37)

11.15 (4.27)

23.74 (3.92)

26.07 (3.38)

29.24 (4.19)

22.31 (4.27)

30.94 (3.88)

21.80 (3.98)

23.15 (3.38)

21.54 (3.67)

27.40 (4.00)

21.44 (4.30)

22.21 (4.00)

16.40 (3.35)

14.07 (4.49)

20.05 (4.81)

14.00 (4.88)

17.92 (4.41)

11.53 (3.53)

13.31 (5.18)

14.92 (4.97)

8.49 (4.59)

10.98 (4.92)

15.02 (2.89)

3.48 (4.56)

16.61 (4.70)

14.73 (4.23)

27.66 (3.67)

15.50 (3.27)

12.34 (4.21)

14.70 (4.61)

21.04 (4.47)

13.20 (4.19)

14.19 (3.24)

6.42 (5.22)

4.05 (4.25)

30.48 (4.13)

14.58 (4.89)

15.17 (3.38)

13.75 (4.21)

12.92 (4.28)

14.17 (4.93)

19.43 (4.12)

15.91 (2.95)

13.21 (3.41)

17.38 (4.02)

17.52 (3.68)

15.56 (3.41)

12.90 (3.10)

9.86 (3.87)

9.49 (3.99)

19.48 (3.46)

12.78 (4.07)

15.00 (2.76)

8.61 (3.43)

13.27 (3.74)

14.45 (3.59)

23.55 (3.16)

19.06 (2.95)

18.38 (3.35)

23.87 (3.50)

14.33 (3.42)

19.65 (3.08)

19.49 (2.96)

19.55 (3.34)

15.90 (3.44)

25.21 (3.20)

17.29 (3.37)

19.06 (2.78)

15.08 (3.02)

20.33 (3.43)

17.95 (3.31)

22.88 (2.97)
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